Objectives-This paper describes two methods of estimating the age specific incidence rates of childhood burns from a prevalence survey of burn scars. Methods-A prevalence survey of burn scars was carried out in 1992 on 15 742 Ghanaian children aged 5 years or less. Nine hundred and fifty five (6.1%) of these children had scars from burn, and for 630 (66%) of these children, additional information about the burn incident, including the child's age at the time of the burn, was obtained from the mother two to three months later. Thirty four per cent of mothers of children with burn scars were not interviewed due to absence, relocation, or inaccessibility. Age specific incidence rates of burns were estimated for eight age groups using two methods. In method I, the number of incident cases of burns for each age group were estimated from the burn scars by subtracting the estimated contribution of scars from burns that had occurred at earlier ages.
Abstract
Objectives-This paper describes two methods of estimating the age specific incidence rates of childhood burns from a prevalence survey of burn scars. Methods-A prevalence survey of burn scars was carried out in 1992 on 15 742 Ghanaian children aged 5 years or less. Nine hundred and fifty five (6.1%) of these children had scars from burn, and for 630 (66%) of these children, additional information about the burn incident, including the child's age at the time of the burn, was obtained from the mother two to three months later. Thirty four per cent of mothers of children with burn scars were not interviewed due to absence, relocation, or inaccessibility. Age specific incidence rates of burns were estimated for eight age groups using two methods. In method I, the number of incident cases of burns for each age group were estimated from the burn scars by subtracting the estimated contribution of scars from burns that had occurred at earlier ages.
In method II, the estimate was based on the mother's recall of the age of the child at the time of the burn. Results-Slightly different results were obtained with the two methods, and problems were noted with both methods. Conclusion-We recommend the use of these methods for estimating age specific incidence rates from retrospective population surveys for health conditions which result in long term residual markers. (Injury Prevention 1997; 3: 207 - While information on some risk factors are collected in population surveys, age specific incidence rates usually cannot be estimated from most surveys because they are cross sectional. The cost of conducting prospective studies for such purposes is prohibitive, particularly for most developing countries. However, for health problems that leave visible, distinctive, long term residual effects, it is possible to estimate age specific incidence rates from prevalence data.
When a child is burned, there are three possible outcomes. First, the burn may be serious enough to kill the child. Second, it may be so trivial as not to leave any visible scar. Third, it may result in a permanent scar. This scar is especially visible in dark skinned people, such as Ghanaians. Thus, a child who survives a non-trivial burn carries a permanent record of his or her burn experiences-the burn scar. This unique feature can be used to estimate age specific incidence rates of childhood burns, much in the same way as lameness, a distinctive sequela of poliomyelitis, has been used to estimate the incidence of residual paralytic poliomyelitis' or 'leopard skin', a unique feature of African onchocerciasis, to estimate the endemicity of this disease. 6 An earlier version of this method of estimating the age specific incidence rates of childhood burns using burn scars has been previously reported.7
The results that were obtained are slightly different from those in this report, because 34% of the sample who could not be interviewed to ascertain details about the burn incident were excluded in the present analyses in order to compare the two methods using the same sample. Alternatively, age specific incidence rates of childhood burns can be estimated if the number of incident cases can be generated through maternal recall of the ages of children at the time of the burn.
In this report, we describe the application of these two methods of estimating the age specific incidence rates of childhood burns from a prevalence survey of burn scars. Our aim was to compare the results of the two methods in a Ghanaian population of children aged 0-5 years who had scars from previous burns.
Methods
The data source for this study was a population based survey of childhood burns conducted in Ghana in 1992. Ghana is a developing country with a population of about 16.5 million and is divided into 10 The prevalence rates of burn scars across eight age groups were computed. Age specific incidence rates of burns were then estimated for the eight age groups using two methods. In method I, incident cases of burns for each age group were estimated by subtracting the estimated contribution from younger age periods from the age specific scar prevalence. This method assumes a uniform distribution of children's ages within each age group, as well as a uniform distribution of the age at which the burn occurred within each age group. Age specific incidence rates were computed using the formulas: 
The second method uses information from the interview by medical students, which could not be carried out in several areas. Thus, analyses for the comparison of the two methods are restricted to the 10 352 children in the 36 PSUs in which those interviews could be carried out.
Results

PREVALENCE BY AGE GROUPS
Of 630 children whose mothers completed the interviews, nine were missing data on the child's age at the time of burn. Table 2 presents the prevalence of burn scars for the remaining 621 (99%) children by eight age groups. The prevalence increased from 0.1% for children 0-5 months old to 10.4% for children 5 years of age. Estimation of age specific incidence rates of childhood burns Table 3 Comparison of two methods of estimating the age specific incidence rates of childhood burns, Ashanti Region, Ghana, July-December, 1992 
Discussion
Two methods for estimating the age specific incidence rates of childhood burns from prevalence data using bum scars as a proxy and matemal recall are described in this paper. Method I was motivated by a technique used by LaForce et al to estimate the annual incidence of poliomyelitis from prevalence data on the premise that the clinical sequelae of paralytic poliomyelitis are so distinctive that, when observed, they can be attributed to poliomyelitis with a high degree of probability.5 Assuming a stable endemic situation, LaForce et al considered that paralysis due to poliomyelitis in the age group 5 years and above should reflect all the non-fatal cases with residual paralysis that occurred in this cohort between 0 -4 years. Surveys of residual paralysis in children 5-10 years old, adjusted with a factor to make up for fatal cases were, therefore, assumed to reflect the incidence of paralytic cases that had occurred one to 10 years earlier. 5 Similarly, in this study we considered bum scars in children aged 0-5 years to reflect the incidence of bums that had occurred 0-5 years before.
Different results were obtained using the two methods. However, the absence of a gold standard in this study by which to compare these two methods makes it difficult to decide which is the more reliable method. Based on the descriptive epidemiology of childhood bums in the study setting,9 coupled with the fact that no rates could be computed for the last three age groups using method I, the results obtained from method II may appear more plausible. In this study setting, the occurrence of bums in very young children is much lower than that in older children because the former are usually carried on the backs of their mothers most of the time. In addition, because older children 'play with fire' in the house yard, they may be more prone to bums.9
There were some limitations with this investigation that must be considered in the interpretation of the results. First, computation of the age specific incidence rates of bums from the prevalence of bum scars is based on the assumption that bums to children occur uniformly in each age interval. This assumption may not be true. Second, the data, particularly the age of the child at the time of bum, is based on recall, and the data suggest a preference for reporting that the bum occurred at 12, 24, 36, 48, or 60 months, that is at 1, 2, 3, 4, and 5 years. This problem is similar to that reported by Lesthaeghe and Page.'0 In addition, this recall bias may favor recent bums. Finally, although all bums share a single etiology-impact of thermal energy to the body-the mechanism of transmission of this energy may differ from case to case, and this method would not capture this level of detail.
Despite these limitations, we have demonstrated the use of two different methods for computing the age specific incidence rates of childhood burns from a prevalence survey. This information is essential to determining which particular age groups are at the greatest risk. The importance of identifyling high risk groups is based on the premise that interventions are most effective and possibly most efficient when they target such groups. For this purpose, the precise age specific incidence may be less important than knowing which age groups have the highest rates, and this, in tum, assumes the interventions themselves are, in a sense, age specific.
We recommend the use of these methods in different populations to compare and refine the methods for estimating the age specific incidence rates of childhood burns from retrospective population based surveys. In addition, these methods are recommended for incidence studies of other health problems with long term residual effects. However, a caution is given about the issue of recall and digit preference, both of which should be taken into consideration in the design and analysis of future studies.
This study was 
